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ABSTRACT 


The study on transplanting and nursery practice was conducted to find out 
the proper technique in transplanting of plantlets from culture room to establish in 
nursery and to increase survival rate. Different medium types were compared. Air 
humidity provided at different periods of time affected to plantlets survival and the 
size of shoots and clumps on new shoots production after transplanting were 
investigated 

Eleven media with different chemical and physical properties including, 
soil, fine sand, rice husk ash, coconut husk, soil: fine sand (1:1), soil: rice husk ash 
(1:1), soil: coconut husk (1:1), fine sand: rice husk ash (1:1), rice husk ash: 
coconut husk (1:1), soil: fine sand: rice husk ash (1:1:1) and soil: fine sand: 
coconut husk (1:1:1) were used in transplanting of plantlets. Highly significant 
differences in survival rate of plantlets was performed. In general, the use of only 
one material as a medium showed lower survival rate of plantlets than using mixed 
materials as a medium, except in rice husk ash that resulted in 90% survival with 
vigorous plantlets. Coconut husk was an unsuitable medium which resulted in low 
survival rate and weak plantlets. The use of mixed rice husk ash and coconut husk 
(1:1) as a medium was the best which resulted in 100% plantlets survival. 

Humidity control for 1-4 weeks was studied and the result showed that 
survival rates of plantlets were 80-96.7% while the long period of 4 weeks was the 
best. The result suggested that not shorter than two weeks (93.3%) should be used 
for controlling humidity after transplanting. 

The sizes of shoots and the number of shoots per clump significantly 
effected to the production of new shoots but did not effect to survival rate. The 
clump with smaller shoots produced greater number of shoots than the clump with 
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bigger shoots. Five smaller shoots per clump supported the highest number of 
shoots production. The seasons also influenced the growing of clump. Increasing 
of new shoots tended to start in July and continued to October which is the natural 
growing season of D. asper and increasing rate of new shoots was slow down in 
the following seasons. 

Keywords: Tissue culture, Dendrocalamus asper, Transplanting, 

Nursery practice, Media 
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Table 1 . Properties of media used in transplanting of plantlets 


Medium types 

pH 

Bulk density 

(g/cc) 

Water holding 

capacity(#> Wt) 

Soil 

7.6 

1.38 

27.56 

Fine sand 

7.2 

1.43 

24.12 

Rice husk ash 

7.5 

0.40 

327.44 

Coconut husk 

6.5 

0.31 

724.4 

Soil: Fine sand (1:1) 

7.5 

1.62 

22.05 

Soil: Rice husk ash (1:1) 

7.5 

0.82 

43.35 

Soil: Coconut husk (1:1) 

6.8 

0.57 

62.2 

Fine sand: Rice husk ash (1:1) 

7.6 

0.82 

95.61 

Rice husk ash: Coconut husk (1:1) 

6.8 

0.36 

291.16 

Soil: Fine sand: Rice husk ash (1:1:1) 

7.4 

0.96 

69.09 

Soil: Fine sand: Coconut husk (1:1:1) 

6.9 

0.92 

113.51 


3 3 ^ 

d QJ d a/d d d di i , N a> 

miuiiarw^uifmTja^iAm AiuaiJijeivrmfiu pi a fiTmmiin'affl-PTD (pH) fia-naan/ns 
axwuvnjiviT^a^iidniiiliwimsi^aivm'awyaiJJTaa'iiilin.yl^ uaniijikfmvrm'iiTja'a 

3 

d da' d d d V 3/ d d i Q d d QJ d d di id d 

aaiima TDmaaaiajleiPuwaiJanuipmvi^aiapiviJjaiimimniei-emmf'misaw pi a 

q ^ <U 3 

TfM^Virbj 5.5-7.5 (Davidson lias Mecklenburg, 1981) lllTllMS^flfuauijivn^ 

d a/ i d d i at V 

fna/niAiaswimuiyiviafiaa 2 ibstm pi a m , 5a^viaiiwu5iiasfmfmjf)uiJ1uicui4iiias 

3J 3 3 

aimpiMrurm 'Ta^mi^i^Sfmuvnnuiiimua^ aswvjili'nT.imi'aS^m'auwus^fl 

3 3J 3 

siwiPilvidlmrupN iieiihviilnpiaiitfFajnn 6 lit?ims^ia5iiiAiisi5i'pflfiiijjviinii , u < u < u < uinki^T 

q 

V v ^ 1 a/ QJ | at as d 6) V 

witivnlnmimuis^ivifum'a'znia^ ^iIunTawauwaiit'asvi'ii^'Ta^m 2 ttu^i ad ilium 

3 

a/ i oL» vj . ! V 1 d 61 at o odd asd&l 1> o 1> 

miaavnliJ aai^bniniiaijm^wajJiapuwnnnpmpni^a^PinjajJijeH'Ufmajj'inpnEJ 

3J 3 3 3 

mnu w^flfniw^fiTailimal.ylu^immi'a metabolism iiasafuiaaltJ 6 li!?iimmT3 

3J «-» 

pnmh ^iIuTa^iiAns^iadfiTaflfmwaiwTaaT.ufn'ainijnnfniw^'u'lmwa^iAianiJfmw 

3 

Pia^fmTJa^lAm (Bunt, 1987; Davidson lias Mecklenburg, 1981) 
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2. a , vi5vm , 2ia'3i€!(?)tiAni;'s5i(?iafn‘3ain£)^inailEi(?)'3^nnfn‘3iiAnj;ta£i'3mama 

9 

oaguwistfivH li mk flayisviagiafmaia^a^naSlwgi^^l^ui^nnnTsmi^ 

9 

lamiuaiija ainni^nmwuoifiik?ja4iamirisffiuwa(nW(nrim^a(flma?ja4naVlw(n4 

9 

l^u^n^^aai^wilaaifliqja^yn^aa^ (enmfi 2) nailw^ , aaia«ia^^awsiAifnfl 

i i i 

agirmiTiaognacniaomm 52.5% 3) S^imn^aifia^'5ifm‘3B^ima?)a^ 

nailw^'aaia^ia^ia^ayBm^flilaaiflicua^yn^aa^ tgimcmisaaVafknailw^vimEi 

9 

9/ I 

sha^lumaiunamianiauswmi luagmcbt! i:i vmacnrifnT5agi(rma4aei (ioo%) 
aivi?uia^awwwap) , aa^'5ifm‘5a^ma?)a^nailw^ljju J ^fim^nwam^w , uaaiPiajyn^aa^ 

9 « 

9/ 

lit! vina uasmaiunatj Hwa^iaa^'aifmiiB^Hmalna^a^^ fia 77.5, 85 uas 90% 

o os 61 2/a/ o /=J 0/61 o' i 9>1 i d o 6 ) 9/0/ 

gnuangiu uasmimaomis;?nviwaufmluanmusend n uu luuwavii maGinmTaagi 

9 1 

ma?)a^fiailw'^wfnijju^fi^n , uam^wilaai0fu , ni^aa^ uin'aslii^rmiiiafliniaa^ 

u 2J 

I 61 2/0/ O' o d CJ d i o/ 9/ v ] l t cl 

fnifmmaoma^?i t uotoanaomi^itiayi5iAia?iaapmfiT5'3Boma?)B^naim^Bai'3a^ 

9 9 

aaomirfiwaTiBiAiaaa'i^S^^afma'iaaina'ilw'^^^lo'ainfmtiAnsLaa^Lyama 

9 

ainfiTa^ntmAiuii a^'5ifm‘5ao^na?)a^na'ilw , ^^wfmtiimn^ , i^n , uliJ(?mjw , uo uas 

2/2/1 I 9/ 

i o/ o o/ ^ d* o/c, cj i o/ o/ o o/ 2 / d 

aTuwauTja'naminnn wmua^ainomauugimigingndnwja^iaoHn^ivHgnmfiu 

9 9 9 

9/ 

o/ci d'l li d oQ^i o/o/ V v Ji i 61 o/ 

uasn'm/i'm ficuauogiyn^muluuiasuuuuiuaioajgianiiigHgraa^fiai IwemmUitm 

9 « 

aaomirfi'm li m^i uoriuiiJtm'aGi-GrH ueingmnuluuiniln (pH 6.5-7.6) fkuu 
^lfn^tltl)^4fr30-o'^^?lB^^aot1Ans^w^a^^i 6 lvifu , afui t uo^4as^aal•umm' ! a■nmtns^atlg1afn'5 

9 t/ 

Lalajt^oIgiTia^vianenu (pH 5.5-7.5) (.tgia^lumui^aunulwgi^m’ilgnln mnslwgN 

d vj 2/<d«i ev dd di i i , d . 0 / 0 / 

aiuiiaimlooluouviufliiuiimniigi-gm hshth 4.5-5.5 (a/mei, 2527) gnim 

o//^ «d o/ o 6] *d dcj vj , di d d6) 1> d d dl d I 

ficuauugiyn4tfiu?ia4iaguvn^i Itmirntm Iuaiuiimilm(aia4fflmi4ua4ijv)inviviugia 

9 9 

9/ 

0/0/ 2/ V J 1 v | V I 10/61 0/0/ O/t^ 

fmgi4gnuanagigna?ia4nai men maa-memwi myn^naunuficuauugiyn^maaTwiua^ 

9 

9/ 9/ 

oaeivn li mtofkiiuimnemn'uaauin B4ihasuwaeiani^a@enmiasmi(n(ni?ia4 

9 9J 

9/ y li *7 o/ v ] i 2 / 0 / odd o o/ Vo dj Of o d qjc* 

nan men lgiaynL < uuanaguvn^iv)guviui^ai < M‘5 < unT5aia?n vnailfmi fmuocuauuei 

9 9 

7ii4fna/niAigngialiJu oa ufmuaiuTiaT.tmTaijginailuvilayiauiAfuslii^lo'am^uufi^ 

9 

6 lu?)mxLoaint!^a4UfmuiAi‘3tnAiamuisaTV , i?ufn'3mfut^uTg)?)a4‘3ifmaxfn'mafuiJaau 

9 w 

?ja4aifnfi'5sin'34iagu , wirfinu'5ifiw?i mulila^Ffna/niAi'lufn'aB'uuiua^uiailiuo 

9 9 

ufn‘5HJaauuiJa4?ia4iJ^uig)‘3 6 lu?imsim4'Vi1ati]anlu'fn‘3axug)ng)i4n , uuifnIn Macdonal 

9/ 9/ 

(1990) lii'oiu , usiin'ipia 6 lmua?)a4iagimirfifiT5uagnnaiu‘5svn'i4aifnfmasj < ui 
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| I 6] 9/ ft ft T 1 9^^ 1=5 O O' o T fl W| Vo 

ibsintli 30% 9£?mj mnnenUTaEU^flJLgnjlgl Iflfl^miflScrmTLJin m Iff l , unT5!rm'2n 

QJ o- I J c* g/ , 

yan ! \iin'vliaomirfifmasaigiil'5ifi^iifihfi-o^ tnaaflw^iJmilaiia'u mueuni 

9 

lam nniflnfh'affa-aemiflS Vilaaiaittwa^ (Davidson lias: Mecklenburg, 1981; 
Hartmann ef al., 1990; Longman, 1993) 


Table 2. Analysis of varience of 11 media of survival rate of plantlets 


Source of variation 

d.f. 

Mean square 

Media 

10 

7.12 " 

Replications 

33 

1.05 


Table 3. Percent survival of D. asper plantlets after transplanting in various media for 
2 and half months 


Media 

Average survival (%) 

Soil 

77.5 c 

Fine sand 

85.0 be 

Rice husk ash 

90.0 abc 

Coconut husk 

52.5 d 

Soil: Fine sand (1:1) 

95.0 ab 

Soil: Rice husk ash (1:1) 

92.5 ab 

Soil: Coconut husk (1:1) 

97.5 ab 

Fine sand: Rice husk ash (1:1) 

87.5 abc 

Rice husk ash: Coconut husk (1:1) 

100.0 a 

Soil: Fine sand: Rice husk ash (1:1:1) 

97.5 ab 

Soil: Fine sand: Coconut husk (1:1:1) 

90.0 abc 


Letters (abed) in the same column indicate significant differences at p =0.05 
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if if i 


9 

Of d I 6) IfOf d Cl d d 61 If Of V 'l I o I 6] 97 

eDmeumm rmmsmwuwueiminjjwaluainrinTa'aaeiirimjaancn mmaennnfmIff 

9 

1/1/ 9/1 

Q-» 0/1 CL d *1 I If 6) 1/d If d O ®1 If Of 

laowauemm 2 ffuoffinu annual IffffmiunauffauanainuimaflrmiTsaocn'meD 

9 <u 

v 

/-? VJ , * 1 d Of o O/ Cl Cl 6 J 9/cJ 9 / 1/610/ 

aa 90 % uaslmma^DamauuaaioajuiaaaflaiaaiilffffmiimauiffausiAirn luaem 

« 9 

ebu 1:1 ^iiliiiaomis^i^Hwao'aaoim aaiii'linofiailw'waniimsfia^aaaouas 


imimauu-sal aiaai'syiiaoyu 2 msi oa manmau uasejauwaw'asvn'iamaiimaunu 

9J 9 

1/ | | 

If 61 1/ Of 9/ y Jl v )l 10/0/ d Q /CL d 

ff Ejuswm luaeiriaiTSBoermff aaaaimcna ImmasrMaum! aiamaawiaififimawupni 

9 9 

fiaiafiaanu?)aaaaomis^ifN 2 msi oa waaiiAifmuLiJ < ufr50-o , ia aaluffiaiiluaa'n 

9 9J 

(7.5 uas 6.8) Cmnwvimuiiimw (0.4 was 0.36 awaauiflalffufuueD) laarnaa 
au UBsfmjJBiwTaaT.'Ufn'aB'jJiiiimfi^ianutBmlaiJ (327.44 was 291.16% ihvnla) 
S4fm4iu?in^i4?iB4fni4ien4n'5a 6 li4fn‘5a'4iiliiiiasti]uBitviP)fii‘3gna?ia4fiBilw'?i4 oaas 

9 9 

d 'n If 1 If d 6] If o If d I I O/ VJ , QJ 4, 

iviii lufmawin m^miu,^inau 

9 9 

^aanailwaaiiiMfn'amamwSii ffamuaauaisuaamus^uffilbaalw'flailuaiui^au 
asmcymuMooluouuuaiTasuiauiei imuvmjffa (aa-nei, 2527; aamatmiaam, 
2531) waswaffaaoiiuaiui^aluai^wuiviuiamuliJwaauwaflaaiimaffaaaaVlweui 

cl a/ d If Of i d d If d if 1 of Cl di i 

uaammviumffoiauariu oa ffausiAim mmioaiauuflffaaoaimimaiio-o'Hi was 

9 9 9 

If 

I d o/cl^I If d Of o/ i d If of if 

oiiuvmiwmmu asufiaiauuei laamaaauaaowau^surDff miwaauauffausiAirn was 

9 9 9 

ffia'iwaauaa'NioEnaenu w^'oiTuaiui^aluaT^a^mffaaffaiJsiAi'rnadaiiJJia 

9 9 9J 

If II If 

(724.4% ffaauivnTn) wasaaaiiaaoffCioamfmaiifuk (22.05-327.4% ffaaihvnla) 
aswwaviilii'fiBilwwa^infniiiiaomamBo (52.5%) uaaaiauaaumsaamuaaaalu 
WTmraauuial uiiamaaa-wuaaaoia amal'sn^nwainfn'a^fmiasmuloaiainT'Bo 

<U 9 

iiAnsffTm li ffuo wiBO'omwisBw^afii'aa'ia^ifiBilw'^^WB^ainisfn'atiAnstBaa 

9 

mBtaaBoviBio?j < uo'aHa^'5ifii'5‘5Bogna?)a4nBilw'?i4 6 lnBtoa4ni4 oauuai^uasmaa'lff 

9J 

aao?iwol.o , ui4fia‘5 , wai'5mi 6 lmviJ43sB4inii'via4'a wasai-aTff-m! Toafiuaaa'mifmiiJ'u 

9 

laofmil^ialuuaaau rmVhkwia wiloviilfuuimjJisBiviiufn'a^njdioliJiJBnl.uuiJBa 

9 9J 

iJ'5iftainT'5fi-tujB4'5i4nT4B4iJmiJai4a < u'atiJi4w , o^ , aw?i aiui^amlawlorm wasaiuTia 

d v l If'l 9*1 Of 5' v ] I .d I I Of CL Of d , 

mu bmluisasau n loo luua^maamiuaaoaiauufluauiamu wasaiaaiiAi (Davidson 
was Mecklenburge, 1981) 
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uasvTaavi mu rm 

9 

tntmifiailfi Dendrocalamus strictus asHaimmiihaiott 

VI-51!! U0S vermiculite lliBtnriebli 1:1:1 (Mascarenhas et al., 1990) lieiBIflfmflfmi 
da 4 Rao et al. (1990) asOlO^lfiailw Dendrocalamus strictus Itch; Bambusa 
arudinaceae viloVlfl somatic embryo lllebllWcnJdaadaaiili ViriaaaaaflliarLjfJfian 

(l:l:l) 


3. ilaaafmsi^mtasjfn'jaiia'ainailwpt'a^liaainnTimiuiaa'amama 

fniuwmiJ n ilaaa'MWfniwaioqjaa'i'njinpiafn-s^^iivi a-mi-saia^i?! a^nailw'^ 

cj d Jl Jl A cs I Jl QJ QJ o' 6) 

■nwa^ainisfmmistaa^tiiama aififiTs^fmiiAmii fiTSfmjfinfmwwiiauwviBaialii 

9 

ttiJaamixMrfatftimmj 85-90% tiJii-sstaaicn l, 2 uas 4 aiJoivf ai nmm via a i 

<u 7 1 

9/ 9/ I 

ao-ssoaoiiijSiiawwvisaa'lmviiniJfiiiwyiiawwvisliiaifiifiToaiTiliJ Iw'jJwaeiaaVm 
fm-saoviaifiailw^^wi^aififn-stiAnstaaaLiiaLaal.-Mimfimaniiaa'iawiIaaifi'qjvnaaa^ 
(erma-vi 4) fmfmjowfniuwmiJmiai l aiJoivi wwaviiHa^-sifn-s-saopnaviBafiailw 
tnaermaomthi 80% (/rmvi l) luvim^fn-sfnijoufniu^iilii-sxax 2 uast 4 ailerm 
wa^afn-s-SBOpnaviaafiailw^T.fiamainnoa 93.3 ttast 96.7% trmchmj 


Table 4. Analysis of varience on effects of durations of humidity control on plantling 
survival 


Source of variation 

d.f. 

Mean square 

Humidity control periods 

2 

2.33 NS 

Replications 

6 

0.89 

NS Non significant 
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Figure 1. Survival percentages of D. asper plantling under 3 different moisture 
conditions 


6 l‘Ufir3ditJi5i‘uan^inTd5u , wis«i^isjwa , M5Wd^afn'5^^T?ia^nai'lw'gi^ucrT 

9 

fmwS < uitaxtt^en , 3'3milf!aniIaaavifid^wfmjjaiiaftj 6 l , ufn'5d / iai5i?ia^fia'ilw , ^dt?if!n‘u 

9/ I 9/4/19/ 

T^iavianfn'5ita^^ , up)afi?iadfii'5a'iaaina'iljT'Ml^aififmt'iAnsLaa^tflamaaamjici'a < u 

9J 

9/ 

aiiinatmlamwistfi oa ni^oiiJAJja/nmiioaawTodniifl'ad 1 aoismjfmjj?ru uas 

9 9 1 

9J 

emjTraiJiii^T.m^iniid/iiwin^a'aw/nafiafil^ aiviiufmafiuiafiailw'^'Ml^ainfm 

9 

9/9/1 9/ 

tiAnstaa^mataaviadfiT5aiai5i 1-4 aiJ@ivri/\mri 

9 

1-4 aiJemi 1, , Mwa^aa^'5ifn'5'5a5ipna?ia4nailw^4l4iit^fi^i4 

9 

frujjifmn nailw^enitTaa^^l^wififn'i 80% TootriiAiisaa'i^S^fmfmjfnjfniajyfiH 

9 

2 uas 4 aiJoifiwwaHfiailw'wB^'aifmiiao^naa^in'unii 90 % IjhIiJ a4iMoiiibscnj 

9J 

fniwaii1aam44iin 6 l t ufn'5di?o5i §4 Macdonal (1990) nanUiifiT50iai5i^iJ‘5sau 
miajenmemmsjnmUjvi?n3Jiimcn^iIflemun 90-95% iia£vnfrrmnenUmcn^ma 
tndfliloehfni 70% uaiaaiiJiifmjjajJiviail'Ufmdifdii'M^a^aajiamTdfi'i'liiaifj uas 


a/c. d i 

im4iu luvia^U/nj^fmyiwiimT 
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4. nn^imnnamammmaLllinmnailwei'a 

naYlwewmmnna IflmmmvIwiiiaTJuman vniagmaau 10-12 miiuvKni 

aj 

1 «) l 1 d ^ 6] %/d 0 | | 

uarmiafiwm maj vniaa^iaaEJ 28-30 iTrummeva mvmimivma 3 lias 5 vma/na 

t/ <u 

I 9/ 

«il , U'Taomi^i'MWe}i < uwau?)0^oi4:yi‘5io:moiu J fiau Tuaonmjfo'u 1:1:1 via^ainainna 

q q 

aalmlamwisThtiJ'u^asnai 3 toaii vivm nailwe^mitnanjinflflriija^ uannnei 

<u <u 

na fla^'aifii'a'SBomalmm'astoauT.na'ma^nuuaxlaJflfmm^n^niiaai^SiIaaiocij 
ymanei (firm-avi 5) viawnmaTnlmliavm 3 (eiaifiu) nalwin^mieiasafmfusa-avi 

atnrmi^afltniafl'ainma^lk 90 - 100 % Teimaau 


Table 5. Survival rate of D. asper plantlets after transplanting using different 
number of shoots per clump for 3 months 


Sizes of stem and 

number of shoots per clump 


Survival (%) 


July 

August 

September 

October 

3 small shoots / clump 

100 

100 

100 

100 

5 small shoots / clump 

100 

97.5 

95 

95 

3 Large shoots / clump 

100 

100 

97.5 

90 

5 Large shoots / clump 

100 

95 

92.5 

92.5 


■ammia'ivi’uauasna wwatnaniTtfowuiTja^nalw I^aiiil, < b i 'fmmuaiimi?ia'3 

1 11 

vnia/na loatriaaflfmwimfi^nuaai^wiIaaioqjYii^aa^ (tnTwfi 6) navifivnia 
?miotamj fmjjaiJJTaawa^vmaLoofnifiaviJjmia?) mqjwwaTUTU vi “uamifmaai^ 
vmaainnjvrHianfi na^flvntamn^uanflaiimivnia/naT^aLaaauinm'ina^flvniamn^ 
lud Ipfiiitadtoainvimnofiawwa^afn'swa^vnialo'u^n^i'iniiam'iwilaaifi'qjvn'iaa^ 
navifjvmammmanai'UTU 5 viiia aivmawagivnial^vnnnoina^flaivmi 3 viiia 
am^wilaaioqjvii^aa^ liJvii^^‘5^^iviniJfia^flviiia?iviio 6 lvid nalwviCm'ui'u 3 vnia 
naiJvifmuaiwTaaLufn'awa^viiiaLoofnifiavujaiim! 5 vnia aai^vmaaifiajvn^aagi 
umilmviaVUnsEJs 2 toaptPanmTiIp Imoauvi 3 nalwvivmimi 3 lias 5 vnia/na 
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truadTJ SiIei ai aoj vm an in 


Table 6. Average number of shoots produced after transplanting with difference size 
of shoots and clumps for 3 months 


Sizes of shoot and 

number of shoots per clump 

Average number of shoots per clump 

July 

August 

September 

October 

3 small shoots / clump 

3.17 b 

3.10 b 

4.18 b 

4.63 b 

5 small shoots / clump 

4.75 a 

4.95 a 

6.05 a 

6.31 a 

3 Large shoots / clump 

3.15 b 

2.28 c 

2.58 c 

3.07 c 

5 Large shoots / clump 

4.85 a 

3.45 b 

3.72 b 

3.43 be 


Letters (abed) in the same column indicate significant differences at p =0.05 


aaliamieinLn'i^miliJ (/vrv\m 2 ) 'UhJamfsn (fravrmu) nalwijaiimwiiaeianatfla 
tQ^Eia^a^maumviufi aniniinafifjviiia?jimian ; rmi‘u 5 mia/naivhm! riSfmuein 
idfialvifimuSfmeinma^tanflaa niTnnalwfiTmiflnBianadilmCiadainfiviiiab^ebii 
imdermliJ T^iaraiAnsamdSdfia^w^fnrafn^iT.vify'aifnfi 5 viiia/na Svmaiiwenairin 
nrma?mi 0 Em Tuiiia'UYi 2-3 (mimfm-eiaifiw) fialwaiwTsa^^il^aiwTaawa^ 

IV I I V I 

vmamiiiwmlj'u l@mawis;im@a‘uvi 2 a^fi t nfiaugim , mimu3fminniimL^a < u^ 3 
(eiaifiu) Ikni^iiinnidiiaasaffla^imiailmmYimiafflnfnniiialnjiiiijTinTja^lw^ 

?mi^?ia^vifiauasnaiuTasljJwwa^ , aap)'5ifiT5‘5a^pna?iadfiailw , ^n(mfj ucfasd 
wagianTatteinvifialfiiJam^fliladKafijyn^pia^ nafiJJViiia?mi 0 ianai‘ui‘u 5 viiia/na 
cnaji'amitnnvmaLviu l@f?inmna?nnffla'u a^ii4insaiJY)aaaanna?Jinf?i'uinlff wmi 
uanna ainni‘3^n < bnastn'fLn^l^nina^w , vifia?jfn^ 6 lvinjl3JLVi3fnsaivifLini‘3imn?imanB 

9 « 

Lvi-5i^nT5L^uai < uifivi < ualvm , f) , afhLi'3'uaa fNftLiAiinswvifiaiJi^eii'uniaT.finaiLfidmaliJ 
winnninanwviiia?j‘uim!n S^aiaasjJwajnainni^vbsiJiJ^inlfnTUfmjjn'asviiJ 
n‘5st , na < uainnT5aiai5iadfiiHnT5 , nivifrinadljjennj‘5nlLljj'n ibsnaiimjni'aljvmaTJinffl 

9J 

9/ V I V 

IfminTaHificf^m’ivifiaDfn^uan adfiiHnalfiLn^amn^igipia^LWfiSfimw^ifn^ivifia 
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uasna viiiaamf^tnii/kmaei uas , vnfuSaLil1a‘umaiifialw'^wvi‘da?itn5uafiai‘ui t u 3 

9 

uas 5 iiiiaimaNwitm nalwviCm'UTU 3 vma/na wfn'^mwal^4^^4Vi^ia'l t ^ , i3Jl^lIaaf^ , 1 

QJ ci c$ I QJ 6t cj cS I 6) *T 

'm^la^a3■uaa , nll^J1^J1ma^v^‘5axaw/nal, < ^f1a'aasLlJ^4uvia , ^^Alawul,■ufn‘3maJ( > ^uTpmas 

<u *j 

fn‘5u ^ ^f1Vi^ia^,vilJ?)B^f1a?)^41^lanaxfl^J1w1m■uaa^T^lf1alw , ?ml^^,viqj fkasaaflaaa^mjis 
fm?)aiaw , u5lw , ^T5iafmimnna'aHwa^ Mviyal^muasimimjjififn'ifii^aia^s 

9 9 

Temisaii m'aisnalw'aitafiaafiwiaifi^ida^illwimaiviTaasjawwifi (a/m@, 2527 
iiasnamnwi-saam, 2531) 



Month 


Figure 2. Average number of shoots per clump of D. asper planted after transplanting 
with different number and sizes of shoots per clump for 3 months 


ainniaijwainani^wainviiialw^iffiifru Iit5^w?niia0niaii<nnviiialtf w'aii 

• <u 1 <U <u 

, 5svn'i^?ii^t^a < mAiq < H/iiajj-^aiajj uasffi^viiiiiaaanmnfiaGiAan^n/rmiJ-GiaifiJj 
(a/m@, 2527 lias namawniaom, 2531) l , uiiiiiadi^ain , uniifn'5wa^viiia?ia^ 
nailwewvifrifmimnna via-iainfn'5aiai5iSdi1mSailiaufi‘3n/]ia3i nalwasCiacnrifm 

I 9/ I I 

watnviiiamw'mwSmlaa n iiniliBiiaiilmliaiitnaiaajatnrmiiwatnviiiBasilijafla^my 

i q <j 

limirvu ^ t ufmT5imfifiamamwiJ1jJimfia / ilw'^aT3fr3siiiriaiiViirTvi1a'l , uq^fna?ia^ 

I 9/ 9/9/ 

e* e* S' <=9 o <51 9/ 'I I 0/0/ <Vdc& I 

fmmajunul<n maasyii Lvma Iwaiwiia^tniiiasmajunii m uanaifmm?ra 

^sasnai^naTiiftmmaei&J'u ammn@aajjjjfirm?iijmi thl'wlii&Ta^iiainn uasati 

1 41 4 41 
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tfjwm'5iJ‘g£:vi£r^iu,‘g^^T%4 e l%4fn“3‘g^i%lTan^i£i q^fnawwa^'afiT5i(>^fivi‘ua?)a^lw'^t^nw 
Ipm^flfmifmaieh (clum cuttings) Iw Dendrocalamus hamiltonii lAlllll t^PYhflT5 
ftn^lpioapnpmwps-ppifm fkiimsinooaolpplpLiiapiPBiop-PfiP'mp uasmei 

q q 

rmlpteiapjJOPiEJp-n'an.frmjj viiialvijJasLijjit^fil'ut^a'untiaiay-^aifnjLlaaliJa'u 

q c#J q 

I 

nisvfasPTlflN (Sharma, 1991) 

Lua^lw^vnl^fiait^infuta^fliJIuituwawSgiliiuinmEi^vianufmu^a^fm 
Lvm^aiEi^iilufmaan^anfiait^a^imuiu nT5wSginaiaifuua^I^£ii5m‘5mi^taEi^ 

9 

d J CS o «) V J 9>1ai QJ I I o QJ ft 1> 9/ id QJd vj , ^ 

tuamaa^iiiJJibmattnhiJttJvn^nan ugiaiwnTawaeinaiainvia^iJ/iuginTaLjjmD^ 

u oA 

o Q J l> dd 1> I cu g'd c* 'T *=> d 

v\iaetivi‘5Ufmw^a^fn'5?)a^Lfm^‘5n‘3 ism^tmnnaaininpiipvipsa^wamflaisni^iwis 

9 

JJ d d d ' ^ ^ d cZ d 

iaa4ipaiaamampiJ1mninailpi1apiwinh (macro proliferation) wilpanuPTm-a 
vjS'3^a^9me(l3JiJ1uitunT3wSginailwlii'ma^vianufmu^a'3m‘3 a^isniiPtiJpisfm 
419 “i paip^a@TippmMPmtiBPtv\n£ail09lp<na4ai0ovia4iJ|]B<nfm admins; 

ljjlwSanycu^t?iiJt^£i'iniJ'w?igi‘5s;navi#i oa emmo 

qj «-» 

vi Vd J w 5*1 yy w qj <f <v cZ d i> q <u 

uemna IflflmamsffEJiEJiAms 100 m enia* uasyi^umini'stjaia'wuB^nawja^wwa^ Iff 

q q 

naimiimt ainfimanwms^neiii^iiiJJi'lmiJiiViafifn'il'Ufn'a^aiaw'udlwviaia n mk 

q q 1 

l5i£inT5tt£inna^l^ainnT5mis;Lua5i tap lw Bambusa tulda cnpT5awSginaiI^£inT5tt£in 

1> V d d *1 9/ 9/ V 1 9/ /ft tol I 6) I £*i 9/ *1 i/ftJ'l 9/ q I 

naam^nifiaiaia 9 10 au wastonailmwmim 3 irnlmwiasnj nenUmto 2 m 3 am 

q 

anhTdiJan uasebpmviaaan l aippiliJlmilp&TpwPB&iatpiJfi'^liJ Toaastpnailw’p 

qj q 

naiwnmatteinnalvman 9 toap tm^pipitmnnalpp tapmlaaltlapn^pinaYlw 
mtutlwiovifapviasjaanoanaafiwa (Banik, 1985) Ippipa^t^innplw 
Dendrocalamus hamiltonii PW§ginaiT^£lflT5U£innaainnaiPn n 8 tOBP viaPWPS 

q ' q 

rmiinwainvipakmpaainailiilp 16 tin aa^emtimps (Kumar etal., 1994) 


emJwamiviflaa^ 


fiT5a'iaaiitastappiana'ilw , ^4Pwi^T5iai5fiT5tiAnsta94tpaLaa TaVivm 

q 

, i „ v I 

qj <fd | 9/ d „ , x ? a/ cq ay o 

a^torirwwibsnaBoiaaiPiTiAipjipaini MS (1963) tiuitu bap 20 pM maanpi 

9/ I 

vnia ttaslpaivmwpfiPeiini MS wgfpfru NAA 50 pM Vila iba 50 pM maanpiH 



V\IPTI 
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i o' 

QJ o 9 v 61 9/ o 9/ V J I Cx d QJc± | QJ 0 / 

1. iaeimis?rml'al , umiiai!j?nnanmei'3 n miei uAcuauumunn(ini4nuv)4vn4 

9 9 

flimfimiasma/rm ■ya^mi^i^'uiuiUaiulvidSfmuLil'uni^-^ aalufiwsmrN 

9 ^ 9J 

6.5-7.6 frrmvmiimuTiu 0.31-1.62 n?u/an 01001711401,41 in ■s uasFm4iai4maTuni , 5 

9J 

9 / 9/ 9/ ^ 

341141 22.05-724.4% ?ia4uimln 

9 

2. fn'5 6 l'aiaomi^ima4?iiloioaowwal. , Ma^'5ifn'5‘5ao(ma?)a4fiailw , ^4(nifi'ii 

9 

9/0/ 9 / | 

6 ] 9/0/ o o/ | /=5 'O | a/ 9/ 6 ] 9A=4 9/ cS 6 ) 9/ Q/ 

niimaoiirismicwuei 2 m40m4mw04ini4 annuniilmniimauwlviBCHrmTa'aao 

9 

0103404 90% uasjJjnamliaiao auoifutmtm mniimamias?m4irwyn TuaVmaiu 

<U <U 9 

1:1 ii]uia0viai4mnmHa0y)niiia00iaaa4nailw , a4a0 oa ioo% luafusmia 

9 9J 9 9 

4isiAi'3nma4?j , uoioaiLiJ < uiaomi^i^l4iLVi4nsa4i 6 li4fii'5dia«inailw^4 TkuanainasM 

9 

afliiniiiaofliaeriaoiiai (52.5%) MunaviIvn4imaa4-uiT4 anena 

3. nii0ia04mii4muluismii4niia^ia?huii4 1-4 ailerm 04waTwnaYlw044i 

9 

CLf 9/ "4 I J v ] 9/0/ d C$l o/ l o' 

a0rmiT5a00ia 80-96.7% nailw04YU0mnii0ia04i0ii4i?mmmiaii4ii4 4 ailoivi 

9 

£^Q/ 6 ]d d Q/o'^Q/ 

4ia0nmT5a00ia0400 (96.7%) macusvini^iijfmfn^miuiu l aiJerm Ciacnnmi 

9J 9 v y 9 

I 9/ 

o ✓ >. I *X Q/|o'o«l 9/^4 d 

laofliafliao (80%) uginTafmjoufmu^uuiu 2 aiJ0ivmilvi4mi'3‘5B00iao4 
(93.3%) 04lIl4a4f11‘5f141J04lf1114lS‘U < UlliljJ < UB0f113 2 ailOTW 

4. aui00ii4ia4uasaiuim4iianialuna4ma0aniiiaimiml0'Zja4nB ueilajS 

<U «/ 

wafl'aa0Tiniiia00ia?ia4nai v lw04 Uiiaaui0ian4mi^iaiqjaa4na0niii4iiaaui0lviqj 
TknavifmiiaTmieiianaiuiu 5 mi a fjniii3iinn0aT0?ja4naima0 qeimaa^uwafl'ami 
ta1ajt^uT^)?)a4fialw , afioia nTamjjaiuoumialmiaim^aiin'an/iifiJjflLmiHumuSu 

«/ C*sl 

I | 19/ 

ilaan auninfalkiiiauflaifw TkauaoqoniamcmfmTflT^lw^ nailweNnauS 

i q q ’ qi </ 


a pi -51 mi m w ?) B 4 ai m mni a a o B 4 mu n u 




wa4iuiaalmCiaima4l0^ia0ii4m4ma3ini4aiae^ w'mauMfiiaaaaiJfim 

9J 9 

I I 9/9/1 

li 'I 9/cj6] 9/ Q/ «1 ^ Q/ 9/9/ /=J61 O' < Q/e^ ^4 c4 

niuili mn Irnmaunauuluninaa aaiifimmmmiluua4iJna0niii,iAnaaa4i,i4ai,aa 

99 9 <*1 

I d d d 1 Q/c^o/ 9/ 9/ J 9/ | a Q/c^ ci 0/ 0/ 

nausnmmiasmiuau aiuiuiramiaa uaaaivmivii^iJnijflnii 4ii4iaaii,as;i\i0mi 

9 oU 

Cj v }9/ o' Q/ Cj Q/ 0*1 9/ l| o CjQ/O/ ^4 *=J I id QSd 61 

tuaoLu fmaaoniii^aoiAiusUjih aimauifuvmn ^vnoaismi raiail/iu^iu/nalu 

<U q q o-l 
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V | ft a/e* 6]£}J o o ci 1> d o. QJ 

iiaju/joinnmuadm^amwnnn aiiwmjiimiiienmmenEjei fiaflaimmoarndfia 
Tlaruami imfituinun ymiaT.uniTQflWNWfliwitasna'u 


lansmai'afN 


namfmmaam. 2531. mialijlwm. avmmaaiAhm un^L^u, mjmiAmvrmm. 

i ^ 7 q 

62 mil. 

I QJ QJ I ^ I QJcx c^l « o' II II T V I 

cmmnemma. 2535. AijaiJBOtnnmmjWeinefvrNfl'u. naiJikwnvmihUj, aiu- 

<y CW 9 ok9 7 

Ttnemma, ajilfumfmihlil, muihlil. 42 mil. 
aanH mum. 2527. Trim. n£frmnT5flfmj. nimficmi, (shaflnuasmiiPi, aiilnnii 
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